Blister spot (Colletotrichum gloeosporioides) is now widespread in most coffee producing states of Brazil, becoming a limiting factor for production. The lack of data relating to the reproduction of typical symptoms (light green, oily patches) leaves a gap within the pathosystem, forcing the search for new methodologies for monitoring the disease. Monitoring of genetically modified organisms has proven to be an effective tool in understanding the host x pathogen interactions. Thus, the present study was carried out to evaluate the effectiveness of two systems of genetic transformation in obtaining mutants using the gfp reporter gene.
INTRODUCTION
Blister spot, which is related to the plant pathogen Colletotrichum gloeosporioides in Coffea arabica was reported for the first time in Brazil in 1958, by Bitancourt (4) . Currently, it is widespread in most coffee producing states (Minas Gerais, Espirito Santo, Sao Paulo, Parana and Rondonia), in the species Coffea arabica L. and Coffea canephora Pierre (9) , where field observations have revealed their escalation, leading to a decline in plant vegetation and consequently production.
The disease presents symptoms of buttery-like, light-green oily patches lighter than the surface of the leaf. In later stages these spots become pale greenish-yellow with irregular borders, which coalesce and cause premature leaf drop. In branches and fruits, the lesions appear as smaller, depressed, necrotic light brown in color and irregular borders. Intense attacks are usually observed on leaves and new shoots of adult plants, causing necrosis and the drying out of branches at the *Corresponding Author. Mailing address: Laboratory of Diagnosis and Control of Plant Diseases.; E-mail: cecirpj@hotmail.com g f p gene of C. gloeosporioides apex, potentially leading to plant death in descending order (8) .
Despite the efforts of recent research, it is still uncertain as to the reproducibility of the typical symptom of the disease in leaves (light green, oily patch). Only positive results have been obtained demonstrating hypocotyls death, necrosis of fruits and leaves when they are inoculated with isolates from plants showing symptoms of blister spot (18) . Lack of data relating the pathogen with the main symptom of the disease, combined with the few studies focusing on the histopathological aspects when interacted with the pathogenhost, leaves a doubt as to the real importance of controlling the pathogen within the culture.
One alternative that has resulted in better understanding the interaction of pathogenic fungi with their host is the transformation of these pathogens with genes that allow the traceability of tissues and organs within the plant (25) . Several marker genes have been employed; including the ones that encode fluorescent proteins which have been considered important tools in revolutionizing cell biology, especially in the study of living cells (10) . The reason these have been regarded as excellent molecular markers is that the display of their products does not require substrates or cofactors and can be used in any organism that is genetically modified (7). Current literature has described several plasmids containing genes that encode proteins that fluoresce in different wavelengths.
The green fluorescent protein (GFP), encoded by the gfp gene, a protein with 238 amino acids, which is intrinsically fluorescent, emits a green light when exposed to ultraviolet irradiation (5) . Its main feature is the fluorescence provided by their tertiary structure, called beta-can, which has in its interior, the chromophore region responsible for fluorescence. This property allows this protein, in noninvasive detection, to be used as an efficient marker gene in vivo. GFP has become important because it allows a noninvasive detection due to its small size, besides being highly stable and easily detectable (12) .
The gfp gene has been widely used to study the interaction Currently there are a number of strategies available that can be used to obtain transgenic fungi which may vary according to the organism used, the objective of the study and available resources. Thus, it is necessary to use techniques that are suitability for each species studied with the purpose of obtaining an efficient transformation. Therefore, the study was conducted to evaluate two techniques for the transformation of this fungus with the GFP gene, and verify whether it interferes with the pathogenicity of the isolate. 
MATERIALS AND METHODS

The isolate of
Transformation Vector
The transformation plasmid vector used was pCT74 
Chemical transformation mediated by polyethyleneglycol (PEG)
After the acquisition, the protoplasts were resuspended in storage buffer, containing four parts STC (0. , the suspension was incubated on ice for 30 minutes. As a control, sterile distilled (autoclaved)
water was used in place of DNA. Then it was added to a suspension of SPTC 1 mL and incubated for 20 minutes at room temperature. Then it was poured into 100 mL of regeneration medium, previously autoclaved, and added to 50 μg.mL -1 of hygromycin-B. The experiment was performed in duplicate.
Transformation by electroporation
For transformation by electroporation, 10μL of plasmid DNA at a concentration of 1.66 μg.μL 
RESULTS AND DISCUSSION
The genetic transformation using the plasmid pCT74, According to Lorang et al. (14) , this can be explained by the fact that some fungi form multinucleate protoplasts, which can lead to transformants with fluorescence in only a few fungal cells, which then requires many transfers in selective medium to maintain fluorescence, in these cases, the nucleus does not maintain the information required for the production of fluorescence during the successive transfers.
By means of the pathogenicity test of isolate transformed to C. gloeosporioides on coffee seedlings, it was evident that these isolates retained their ability to infect and cause damage ( After the test, was carried out the isolation of the pathogen in synthetic medium containing hygromycin-B, confirming that it was the cause of the injuries, this was also observed in fluorescence microscopy, confirming the presence of those transformed.
CONCLUSIONS
The isolate transformed by both methods exhibited normal phenotypes for the species in both synthetic medium and during infection, indicating that the gfp gene did not alter the morphology or pathogenicity of the isolate, proving that this can be an effective marker in monitoring the pathogen in processes of infection and colonization of the host plant. The number of mutant colonies obtained in this study, as well as the expression of GFP was not a factor in the choice of methodology. Thus the two techniques showed that they are able to obtain the mutants.
This work demonstrates the success achieved in two methods of genetic transformation in Colletotrichum gloeosporioides using the plasmid pCT74, which is effective in the expression of the marker gene gfp.
In view of the progress achieved and of how relevant it is, for the Colletotrichum pathosystem in coffee, additional work is still needed, enabling the direction of future work for monitoring and quantification of the pathogen, as well as studies of transmissibility of the pathogen.
